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1 OBJECT

This procedure describes the process of checking metrological of the composite part of the mechanical

structure of calorimeter GLAST.

This unit is made up:

- of acomposite carbon structure intended for housing of 96 crystals of Csl

- titanium inserts planned for the fixing of the reinforcement.

This document is LLR property and cannot be reproduced or communicated without its authorization
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2 DOCUMENTS

2.1 APPLICABLE DOCUMENTS
All the documents are listed in chapter 3 of the CIDL (GLAST-LLR-Li-029).

2.2 REFERENCE DOCUMENTS

Thelast version of the following reference documentsis indicated in chapters 4 (documents project) and 5
(plans) of the CIDL (GLAST-LLR-Li-029).

Title Reference Type
RDO1 | Plan structure composite GLT-LLR-00-02 Plan
RDO2 | Flight structure verification plan GLAST-LLR-SP-078 Document projet
RDO3
RDO0O4

This document is LLR property and cannot be reproduced or communicated without its authorization
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3 ENVIRONMENT

3.1 PERSONNEL

The whole of the tasks will be carried out by qualified personnel.
The team will be at least made up of:

1 person in charge for the activity,

1 qualified technician,

1 representative Quality.
3.2 PARTICULAR PRECAUTIONS

The whole of the stages must be carried out in gray room of metrology.

Handling will be done using gloves.

Any variation compared to this procedure will be subjected to the agreement of the Qualité person in
charge.

3.3 CONSUMABLE MATERIEL

The consumable material hereafter is necessary to carry out the activities.

Protective gloves out of latex not powdered

34 FACILITIES

The checking of the equipment will be carried out in room of metrology in the buildings of the
Laboratory Leprince Ringuet of the Polytechnique school.
3.5  CLIMATIC ENVIRONMENT AND CLEANLINESS

The control field will be maintained under the following conditions:

Temperature: 21°C +2°C
Relative humidity: < 60%
Cleanliness: Gray Room

These conditions will be controlled by the Qualité person in charge during metrological control.

The room of metrology of the machine shop of the LLR is controlled in temperature but not in moisture.
If moisture is higher than the required rate, the checking must be deferred until obtaining the conditions
required.

3.6 TooLs

Thetools following are necessary to carry out the activities:

- Three-dimensional controller: Coordinate Measuring Machine Mitutoyo Euro-m574 and software
COSMOS,
2 holds to position the composite structure on the marble of the machine of three-dimensional
measurement,
40 spacers allowing to refer the points of measurement on the shoulders of the inserts (spacers
calibrated fascinating support on the shoulders of the inserts).

This document is LLR property and cannot be reproduced or communicated without its authorization
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4 DATA PROCESSING

4.1 ANOMALIES
Any anomaly detected by the team will be the subject of a card of anomaly.

4.2 RECORDING OF THE FOLLOW-UP OF THE CHECKING

All the data collected during the activities of checking will have to be recorded on this document as
"an Acerun”.
They will include moreover:

the update of the Following Booklet (L ogBook),

cards of anomalies (supplemented photographs and statements of measurement)

4.3 REPORT/RATIO OF CHECKING

A Report/ratio of Checking will be written at the end of the checking.

This document is LLR property and cannot be reproduced or communicated without its authorization
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5 PROCEDURE

The various phases of the checking are detailed in the following pages.

Description del'activité :

Num. Description del'opération Procédure/ Réf. feuillerésult. ou commentaires | Sign. & Date
Oper.
0 PREPARATION
To check the presence of the documents mentioned with the § 2.2.
To check the presence of the means mentioned in the paragraph 3.
To check that the spacers of reference are fixed on the side inserts
1

CHECKING OF THE CLIMATIC CONDITIONS

To check that the necessary climatic conditions with the § 3.5. are
acceptable.

To record the temperature and the relative humidity.

This document is LLR property and cannot be reproduced or communicated without its authorization
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Description del'activité :

Num.
Oper.

Description del'opération

Procédure/ Réf. feuillerésult. ou commentaires

Sign. & Date

2

CHECKING OF THE POSITIONING OF THE INSERTS
One will use gauges to check the positioning of the higher, lower and side inserts:

Checking of the positioning of the 16 inserts of the higher face (Z *)
Checking of the positioning of the 25 inserts of the higher face (Z )
Checking of the positioning of the 10 inserts of the side face (X )
Checking of the positioning of the 10 inserts of the side face (X )
Checking of the positioning of the 10 inserts of the side face (Y )
Checking of the positioning of the 10 inserts of the sideface (Y °)

The gauges include/understand holes ciculaires whose diameters correspond to the ray of the inserts plus

the tolerance of positioning of the inserts. The inserts must be able to be placed in these holes.

To supplement by the photographs of
the gauges

CHECKING OF THE CELLS

One will use agauge to check dimensions min of the 96 cells.
The bar gauge of dimension max must be able to fit in each cell without exerting of
push.

To supplement by the photograph of
the gauge

This document is LLR property and cannot be reproduced or communicated without its authorization
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Description del'activité :

Num.
Oper.

Description del'opération

Procédure/ Réf. feuille résult. ou commentaires

4

POSITIONING OF THE PIECE ON THE BENCH OF METROLOGY

To position the composite structure on the face higher face Z * on the feeler
gages height 43 mm on with dimensions X and X+. The holds must be into
obstinate on the inserts, with dimensions intern (see photographs Ci against).
To align the axis X * structure with the axis Y * of the machine 3d To put the

higher face of the structure (face Z *) to the bottom (see photo below).

To immobilize the part with 2 supports with dimensions X+ and X on the cells n°5 (see
photographs Ci against)

Sign. & Date

This document is LLR property and cannot be reproduced or communicated without its authorization




Procedur e of metrology IRef /fiLAST -LLR-PR-072
H ssue
composite structure DetsSerierba 25,2003

Description del'activité :

Num.
Oper.

Description del'opération

Procédure/ Réf. feuille résult. ou commentaires

5

CALIBRATION OF THE FEELER IN CROSS

To mount the feeler in cross with the average extension and the short extension

as shown on the photograph opposite.
To launch the software - COSMOS
To carry out the calibration of the feeler in cross by using the sphere of

calibration

The feelers definite such as are represented below:

2
O
Z+
(Ql X+
QO
4 Y+
Y+
Ol X+
O

Z+

Sign. & Date
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Description del'activité :

Num.
Oper.

Description del'opération

Procédure/ Réf. feuillerésult. ou commentaires

Sign. & Date

6

CHECKING OF TOTAL DIMENSIONS

Total dimensions are:
- Width of the structure between shoulder of the opposite inserts of faces: C1
- Height of the structure: C2
- Flatness of the 6 faces, parallelism of the faces Z *and Z °, and perpendicularity of the
facesX ¥, Y ¥, X "and Y “compared to face Z -

The tables of measurements with the limits of acceptance are exposed following pages.

Necessary precision: 20 um — Afficher the um for the statement of dimensions.
The coasts are located on plan RDO1

OPERATIONS:
Definition of thereference frame part

To launch the program ~ Structure EM' on the software COSMOS
To take 13 points of measurement with feeler 5 on face Z “ composite structure
such as defined in appendix figure 7-2 La machine of three-dimensional
measurement must define a datum-line part starting from these 13 points.
To take 4 points of measurement on the circumference of the central insert
(marked Origin in appendix figure 7-1) with feeler 5
To take 4 points of measurement on the circumference of the insert centers
right (marked X1 in appendix figure 7-1) with feeler 5
Note:
The reference frame part is defined by the program starting from these measurements as
described in appendix figure 7-1

This document is LLR property and cannot be reproduced or communicated without its authorization
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Description del'activité :

Num. Description del'opération Procédure/ Réf. feuillerésult. ou commentaires | Sign. & Date
Oper.
(su?te) CHECKING OF TOTAL DIMENSIONS (CONTINUATION)

OPERATIONS:
M easurements of flatnesses, parallelisms and perpendicul arities and width

Levelli

To take 8 points of measurement with the feelers on the face Z * (laid out below)
according to the appendix figure 7-3:

3 points with dimensions face Y * with feeler 2

3 pointswith dimensionsface Y “with feeler 4

1 point with dimensions face X *with feeler 3

1 point with dimensionsface Y “with feeler 1

To take 1 point of measurement with feeler 3 on each of the 10 inserts of the face X *
(to take the inserts of left on the right, and upwards)

To take 1 point of measurement with feeler 1 on each of the 10 inserts of face X “(to

take the inserts of |eft on the right, and upwards)

To take 1 point of measurement with feeler 2 on each of the 10 inserts of theface Y *
(to take the inserts of left on the right, and upwards)

To take 1 point of measurement with feeler 4 on each of the 10 inserts of theface Y -
(to take the inserts of left on the right, and upwards)

ngs

To take 8 points of measurements with the feelers on faces Z “and Z ~ such as defines
in appendix figure 7-6:

1 point on face Z “and 1 point face Z * with dimensions X " Y * with feeler 2

1 point on face Z “and 1 point face Z * with dimensions X * Y * with feeler 2

1 point on face Z “and 1 point face Z * with dimensions X * Y = with feeler 4

1 point on face Z “and 1 point face Z * with dimensions X Y ~ with feeler 4

This document is LLR property and cannot be reproduced or communicated withd

ut its authorization
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Description del'activité :

Num. Description del'opération Procédure/ Réf. feuillerésult. ou commentaires | Sign. & Date
Oper.
7 CHECKING OF DIMENSIONSOF THE CELLS
Dimensions of the cells are:
- height: C3
- width: C4
The tables of measurements with the limits of acceptance are exposed paragraph 6.4.
Necessary precision: 20 um — Afficher the um for the statement of dimensions.
The coasts are located on plan RDO1.
7 CHECKING OF DIMENSIONS OF THE CELLS (CONTINUATION)
suite
(suite) Face X ™
OPERATIONS:

= tolaunch the program = Cell EM'
= toreiterate on the 3 cells located in appendix figure 7-8 (grayed cells of
the figure) the following operations (to measure the cellsin the order:
cell 1-1, cell 3-6 and cell 7-12)
- toposition feeler 3 in the cell
- toblock thefeeler dlong axis X of the three-dimensional
controller
- totake 2 points of measurements on each face of the cell
according to the order given in appendix figure 7-7: With, B, C,
D,E F G,andH

This document is LLR property and cannot be reproduced or communicated without its authorization
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Description del'activité :

Num. Description del'opération Procédure/ Réf. feuillerésult. ou commentaires | Sign. & Date
Ope:f CHECKING OF DIMENSIONS OF THE CELLS (CONTINUATION)
(suite) FaceY ™
OPERATIONS:

= tolaunch the program = Cell EM'

= to reiterate on the 3 cellslocated in appendix figure 7-9 (grayed cells of
the figure) the following operations (to measure the cellsin the order:

cell 2-1, cell 4-6 and cell 8-12):
- toposition feeler 2 in the cell

- toblock the feeler along the axis Y of the three-dimensional

controller
- totake 2 points of measurements on each face of the cell

according to the order given in appendix figure 7-7: With, B, C,

D,E,F G,andH

This document is LLR property and cannot be reproduced or communicated without its authorization
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Description del'activité :

Num. Description del'opération Procédure/ Réf. feuillerésult. ou commentaires | Sign. & Date
Oper.
4 VERIFICATION DESDIMENSIONSDESCELLULES (SUITE)
(suite)
Face X -
OPERATIONS:

= tolaunch the program = Cell EM'

= to reiterate on the 3 cellslocated in appendix figure 7-10 (grayed cells
of the figure) the following operations (to measure the cellsin the

order: cell 1-1, cell 3-6 and cell 7-12):
- toposition feeler 1 in the cell

- toblock the feeler along axis X of the three-dimensional

controller

- totake 2 points of measurements on each face of the cell
according to the order given in appendix figure 7-7: With, B,

C,D,E F G,andH

This document is LLR property and cannot be reproduced or communicated without its authorization
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Description del'activité :

Num. Description del'opération Procédure/ Réf. feuillerésult. ou commentaires | Sign. & Date
Ope; CHECKING OF DIMENSIONS OF THE CELLS (CONTINUATION)
(suite) FaceY ™ :
OPERATIONS:
= tolaunch the program = Cell EM'
= to reiterate on the 10 cellslocated in appendix figure 7-11 (grayed cells
of the figure) the following operations (to measure the cellsin the
order: cell 2-1, cell 4-6 and cell 8-12):
- toposition feeler 4 in the cell
- toblock the feeler along the axis Y of the three-dimensional
controller
- totake 2 points of measurements on each face of the cell
according to the order given in appendix figure 7-7: With, B,
CD,E F G,andH
5 FIN

This document is LLR property and cannot be reproduced or communicated without its authorization
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6 TABLE OF STANDARD MEASUREMENTS

6.1 WIDTH OF THE STRUCTURE ENTERS THE SHOULDERS OF THE OPPOSITE INSERTS OF FACES

Cét Spécification M esures
OLes Min | Max A B C D E F G H J
Face
C1l X* | X 340.6 341
Face
C1l Y Y- 340.6 341

Table6-1: Standard table of measurement of dimensions of the composite structure: widths between shoulders of theinserts

The location of theinsertsis clarified in appendix figure 7-4 and figure 7-5.

The catch of the points of measurement on the shoulders of theinsertsis carried out by using calibrated spacers fascinating support on the shoulders of the
inserts.

This document is LLR property and cannot be reproduced or communicated without its authorization
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6.2 HEIGHT OF THE STRUCTURE
Cote Specification | Specification Mesures
min max A C D
C2 176.8 177.2

Table6-2: Tableau de mesuretype des dimensions de la structure composite: hauteur

Locations of the 8 points of measurement height, taken on thefacesZ * and Z °, are defined in appendix figure 7-6.

This document is LLR property and cannot be reproduced or communicated without its authorization
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6.3 PLANEITY, PARALLELISM AND PERPENDICULARITY

M easurements are taken from:

points on the 10 inserts for the faces X *, X *, Y "and Y (3 measurements by points)

12 points for theface Z *
13 pointsfor face Z~
The location of the 10 points of the faces X
The location of the 10 points of the faces Y

"and X “is defined in appendix figure 7-4.
“and Y “isdefined in appendix figure 7-5.

The location of the 8 points of the face Z *is defined in appendix figure 7-3.
Thelocation of the 13 points of faces Z “is defined in appendix figure 7-2.

Specification of flatness: £0,40 mm

Specification of paralelism £0,40 mm (TBC)
Specification of perpendicularity £0,40 mm (TBC)

Flatnessin mm

Parallelism in mm Perpendicularity in mm

X* X Y* Y

z" zZ XM X YY"

Z'nz Xz | Y. Z X. Z

Table6-3: Standard table of measurement of flatnesses, parallelisms and perpendicularities

This document is LLR property and cannot be reproduced or communicated without its authorization
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6.4 DIMENSIONS OF THE CELLS

Dimensions of the following cells, width and height, must be measured by taking 8 points (cf annexes figure 7-7)
onthefaces X "and X ™

cell 1-1, cell 3-6 and cell 7-12.

Locations of the cells X “and X ™ are defined in appendix figure 7-8 and figure 7-10

Couche 1l
Cell 1-1

Dim | Min | Max | Face 1
C3=H | 2045 | 2055 | X*

C3=H | 20.45 | 20.55

X
ca=L| 2730 | 27.40 | X*
X

C4=L | 27.30 | 27.40

Couche 3
Cell 3-6

Dim | Min | Max | Face 1
C3=H | 2045 | 2055 | X*

C3=H | 20.45 | 20.55

X
ca=L| 2730 | 27.40 | X*
X

C4=L | 27.30 | 27.40

Couche?7
Cell 7-12

Dim | Min | Max | Face 1
C3=H | 2045 | 2055 | X*

C3=H | 20.45 | 20.55

X
ca=L| 2730 | 27.40 | X*
X

C4=L | 27.30 | 27.40

Table6-4: Tablesof standard measurement of dimensions of the cells of the composite structurefacesX * and X -

This document is LLR property and cannot be reproduced or communicated without its authorization
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Dimensions of the following cells, width and height, must be measured by taking 8 points (cf annexes figure 7-7)
onthefacesY "and Y

cell 2-1, cell 4-6 and cell 8-12.

The locations of the cells of thefaces Y "and Y ~are defined in appendix figure 7-9 and figure 7-11.

Couche2
Cell 2-1

Dim | Min | Max | Face 1
C3=H | 2045 | 2055 | X*

C3=H | 20.45 | 20.55

X
ca=L| 2730 | 27.40 | X*
X

C4=L | 27.30 | 27.40

Couche4
Cell 4-6

Dim | Min | Max | Face 1
C3=H | 20.45 | 2055 | X*

C3=H | 20.45 | 20.55

X
ca=L| 2730 | 27.40 | X*
X

C4=L | 27.30 | 27.40

Couche 8
Cell 8-12

Dim | Min | Max | Face 1
C3=H | 20.45 | 2055 | X*

C3=H | 20.45 | 20.55

X
ca=L| 2730 | 27.40 | X*
X

C4=L | 27.30 | 27.40

Table6-5: Tablesof standard measurement of dimensions of the cells of the composite structurefacesY * and Y -

This document is LLR property and cannot be reproduced or communicated without its authorization



Procedur e of metrology IRef iLAST "LLR-PR-072
. ssue
composite structure Date September 26, 2003
Models FM Page 25/35
7 ANNEXES
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Figure7-1: Repérepiece

The X-Y .est plan defined by the 13 points of reference (represented by the 13 cross) taken on lower
face Z (seefigure 7-3).

Axis X is defined by the 2 points of intersection of the central axes of the located inserts Origine and
X1 with plan X there.

The axis Y is defined by the line of plan X there perpendicular to axis X and passing by the Origine
point defined to the central insert.
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Figure 7-2 : Points of measurement on faceZ -
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Figure 7-3: Points of measurement on thefaceZ *
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Figure 7-4: Repérage desinsertsdu plan X* dela structure composite
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Figure7-5: Location of theinsertsof theplan Y © of the composite structure
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Figure 7-6 : Location of the points of measurement height of theplansZ * and Z ~ composite structure
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Figure 7-7 : Dimensions of the cells seen of theplansX * )Y *, X~ and Y .

H is defined by the points A, B, Cand D

L isdefined by the pointsE, F, G and H
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Figure7-8: Location of the cells of the plan X * of the composite structure
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Figure7-9: Location of the cellsof theplan Y ¥ of the composite structure
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Figure7-10: Location of the cellsof plan X © composite structure

2 3 4 5 6 7 8 9 10 11 12
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Figure7-11: Location of the cellsof theplan Y ° composite structure
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